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No doubt the action of the oil is injurious to higher forms of animal 
life. I t  is even offensive to ourselves, and hence the objection to its 
use in the interior of buildings. [But I am led to think that this ob- 
jection may be overcome by the use of agents, which, like nitric acid 
in its action on the benzoic of the lighter oil of coal tar, may give to 
the dead oil a less offensive, if not a positively pleasant odor. When 
this is accomplished there can be no objection to its use in the interior 
of buildings, or for the preservation of ships. 

.Description of a Steam &ane.* By Mr. J. CAMPBELL EVAXS, 
of Greenwich. 

The steam crane described in the present paper was designed more 
especially for use on board steam vessels; and the chief points to be 
aimed at were consequently compactness, facility of fixing, simplicity 
in the mode of working, and durability. In cranes usually constructed, 
the boiler being separate from the engine, the union joints of the steam 
pipe are very liable to leak ; and the writer believes there are very 
few such cranes where this circumstance has not been a continual source 
of trouble and annoyance after a few months' regular work. Frequent- 
ly the boiler is a considerable distance away from the cylinder, and 
then the steam and feed pipes are liable to be injured in stowing the 
cargo ; in addition to which, the condensed steam strains the machinery~ 
and keeps the deck of the vessel constantly wet and dirty. 

To obviate these disadvantages, in the present steam crane, the 
boiler is placed as close as possible to the crane, and revolves with it ; 
and by making the top of the boiler of cast iron, with lugs for attach- 
ing tile tension rods, it serves the double purpose of boiler and crane 
post. The bed-plate upon which the crane and boiler are placed is 
fixed to the foundation-plate by a centre bolt, which bears all the up- 
ward strain; the downward pressure is taken by rollers, having their 
bearings in the bed-plate, and running on the foundation-plate, which 
is solidly bedded on timber laid on the deck of the vessel. 

To avoid upright tubes and horizontal tube plates, the heating sur- 
face of the boiler is arranged in cones ; the first cone or fire-box is ex- 
posed to the direct radiation of the fire, after which the heat passes 
through an opening nearly opposite the fire door into an annular space 
between the second and third cones, where it is absorbed by the water 
spaces on either side, and passes round to the funnel opposite. In 
this way a sufficient heating surface is obtained without any horizontal 
surfaces in the boiler for deposit to accumulate upon. The two angles 
or bottoms of the water spaces are below the direct action of the fire, 
and are connected by pipes to allow for the circulation of the water, 
provided with plugs and cocks for cleaning. The water tank is placed 
under the boiler ; this position serving to heat the feed water and to 
preserve the cast iron bed-plate fFom danger of fracture by the heat 
of the fire. 

The crane is worked by a single oscillating cylinder, supported by 
* From Newton's London Journal~ August~ 1860. 
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brackets on the bed-plate. The joints for the steam and exhaust pipes 
at the trunnions are made tight by gun-metal cones, fitted to the trun- 
nions and held by studs in the brackets; when these have become 
polished by working, the wear upon them is very slight, and this con- 
struction has been ibund very suitable for the rough treatment to which 
cranes are usually subject. On the crank shaft is a friction wheel, 
grooved according to Mr. Robertson's plan, and kept continually re- 
volving by the engine. On the second shaft is another friction wheel, 
~vhicb, by means of a lever, can be moved into gear with the driving 
wheel, or, by an opposite motion of the lever, can be pressed against 
a brake, or when lowering can be held between the two. The other 
end of tile second shaft carries pinions gearing into wheels on the shaft 
of the chain barrel. There are two pairs of wheels and pinions, for 
~arying the speed according to the weight to be raised ; the pinions 
are thrown in and out of gear by a sliding key, instead of the ordinary 
clutch ; by which means, the width between the frames that would be 
required for moving the ordinary clutch is saved. 

The writer believes the principal difficulty experienced ~n steam 
cranes for ship purposes is in the arrangement of the turning gear ; 
so that when the vessel leans over to one side, the crane shall be pow- 
erful enough to swing the weight, and yet not cause a sudden start or 
shock to break the gear. In this crane, a coned friction clutch is used, 
to allow a slip at first and to start the weight gradually; and the ar- 
rangement of the foundation-plate of the crane admits of a much larger 
spur-wheel than usual being employed to bring up the power. On the 
crank shaft is a worm working into a worm wheel, on the shaft of 
which is a bevil wheel, gearing into the two bevil wheels above and 
below, which are tiros kept constantly revolving by the engine. By 
means of a coned clutch acting on one or other of these wheels, the 
crane can be moved round either way, as desired. The two operations 
of lifting and turning the weight are easily managed by one man. 

The valve motion of the oscillating cylinder is designed to compen- 
sate for tim oscillation of the cylinder without the use of sweeps and 
guides. A radius rod is centred on the cylinder bracket, and con- 
nected to the eccentric rod by a link, to which the valve rod is at- 
tached by a pin. The link combines the vibrations of the eccentric 
rod and radius rod, so that at the point where the valve rod is attached, 
the curve described by the radius rod compensates for that described 
by the cccentric rod in such a degree as to bring the valve rod into 
the curve it would naturally be made to describe by the oscillation of 
the cylinder. 

Mr. Evans observed that the crane was intended as a machine of 
simple construction, complete in itself, including boiler, for fixing in 
such situations as on decks of vessels or on quays, where generally the 
expense of larger stationary boilers for working a number of separate 
steam cranes could not be gone to. These cranes had worked very 
satisfactorily, the only wear, after more than a year's work, being in 
the bearing of the crank sbaft, and by tightening up the nuts of the 
eal~ one-eighth of ~ turn~ all the wear of some months was taken up. 
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There was an advantage in the leverage in turning round, and the 
crane was found very convenient for handling; the grooved frietior~ 
wheels, for connecting and disconnecting the motions~ had proved 
very satisfactory, and worked smoothly and efficiently. 

l~)[r. II. Maudslay inquired what pressure of steam was used, and 
what weight could be easily lifted by the crane; and what was the 
cost of the whole. 

My. Evans replied, tlmt 30 to 40 Ns. steam was used, and the crane 
lifted 50 ewts.; a larger size was being constructed to lift 50 ewts. 42 
feet high in half a minute, q'he cost of the cranes at present made 
was about £200  complete; no pipes were required for connexion to 
the ],oiler as in detached steam cranes, and no fixings were wanted 
tbr the crane or boiler; all that ~,;ls required was to lay down 4-inch 
timbers to bed the frame upon, and it was a 1)articular adwmtage in 
the ease of ships that no holes were required in the deck for the crane 
post, the whole being serf-contained. 

Mr. E. A. Cowper ttmught it was a disadvantage in the arrange- 
ment that the steam must 1oe shut off directly the load was off' to pre- 
vent the engine running away; and a sil~gle cylinder had this disad- 
vau tage~tha t  it might str~p ca the centre, causing a delay in starting 
the crane again, l te  thouo'ht it was preferable, for working a crane, 
to have two cylinders working cranks at right angles and with link 
motion, ;Is i~l laVl r s steam winch; the engines were then started or re- 
versed re~Mily, i'i~ whatever position they might have been stopped, and 
there w:ls ~ decided advantage in thus getting rid of the fly-wheel. 

Mr. Evans replied, this difficulty of a single cylinder was completely 
met iu the present crane 1)5; having t~ small hole remaining open when 
the steam was shut off; which allowed steam still to pass .just sufficient 
to keep the engine constantly moving at a slow speed, and turning only 
the first of the friction wheels. A double-eyllnder crane would involve 
greater cost and complication, and a good deal of knocking was liable to 
occur in the gearing of a quick working crane on that plan ; there was 
also the objection of water accumulating in the cylinders when standing, 
which was avoided by having the engine always moving. 

Mr. It.  Maudslay thought it a good idea to put the boiler a~ tlte 
back end to balance the jib, which made an advantageo.us arrangement. 
In a 30-ton steam crane recently ereeted in the wharf at Messrs. Mauds- 
by ,  Son & Field's works, the engine was fixed upon the jib, consist- 
ing of a pair of small cylinders , with short stroke, working cranks at 
right angles; the crane lifted 30 tons and the lowering and raising 
were done very smoothly by the cylinders ; for lowering such a weight 
double cylinders were of course wanted, to prevent a jerk .~l~roe .  I~.st. 
~J[ec']z. Ymffb~eers. 

O~ _Road Locomotives.* By the Earl of CaI~IIx~ss. 

My present object is not to enter into any detailed history of the 
steam engine from its commencement, or to trace its gradual improve- 

* From the London Cir. Eng. and Arch. Jour.# Aagust~ 1860. 
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